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224 pp., f25.00 
The topic of water waves is one that is 
of interest and importance to scientists 
in a number of disciplines, for ex- 
ample, applied mathematics, offshore 
engineering, oceanography, naval 
architecture and other related fields. 
This book, as its title clearly states 
is an introduction to the topic; a func- 
tion which it fulfils extremely well. By 
using basic mathematical methods, 
rather than more sophisticated analyti- 
cal techniques (although these are 
mentioned and references given for the 
reader to pursue them) the book aims 
at a readership beyond the mathemati- 
cal community. Consequently the text 
has a more general appeal than one 
using ‘a high powered’ mathematical 
development, with a more restricted 
readership. 
The initial chapter of the book 
covers the mathematical development 
of the basic equations and their as- 
sociated boundary conditions. This is 
then followed by a chapter dealing 
with solutions for small waves. Stand- 
ing waves, progressive waves, and the 
concept of group velocity are covered 
in this chapter. The third and fourth 
chapters in the book describe wave 
energy and waves on currents. 
The mathematical development in 
these chapters is extremely good and 
very easy to follow, with each stage 
being derived from the previous one, 
in a very clear manner. In general the 
equations are developed in Cartesian 
coordinates, although polar coordi- 
nates are introduced near the end of 
the second chapter. 
Having firmly established the 
mathematical background and various 
solutions, within these first four chap- 
ters, applications of the solutions are 
described in chapter 5. A range of 
topics are covered in this chapter. 
Initially the problem of swell ap- 
proaching a sloping beach is considered, 
and subsequently extended to waves 
approaching a circular island with 
sloping beaches. This problem, neces- 
sitates the use of polar coordinate ray 
equations, which were developed in 
chapter 2, and clearly demonstrates to 
the reader the need to use coordinates 
other than Cartesians. 
The mathematical solution of this 
problem is accompanied by a number 
of figures showing ray paths around 
the island. These figures based on a 
simple mathematical solution predict 
that waves propagating round the 
island should cross behind it. A photo- 
graph taken by the author of waves 
crossing after travelling in opposite 
directions round an island, very nicely 
illustrates that the mathematical solu- 
tion is confirmed by observations. 
The book is illustrated throughout 
with extremely clear and well anno- 
tated diagrams. Also some excellent 
photographs taken by the author and 
his brother-in-law, of both wave 
motion in tanks and in open sea con- 
ditions are used to demonstrate 
various types of waves and the applica- 
bility of various mathematical solu- 
tions. 
Waves generated by ships in open 
sea conditions and by boats in canals 
are also discussed in chapter 5. A very 
interesting historical quotation from 
an 1837 Royal Society of Edinburgh 
paper by Russell is referred to in this 
chapter in connection with the speed 
at which in theory wave resistance to 
the movement of a barge in a canal is 
zero. Apparently canal operators dis- 
covered this and took advantage of it, 
long before it came to the attention of 
scientists. Similar very interesting 
historical information is given on the 
production and properties of solitary 
waves in canals, which is covered to- 
wards the end of chapter 7. 
The last two chapters in the book 
(chapters 6 and 7) in part deal with 
wave maker theory and the extraction 
of energy from waves. A brief descrip- 
tion of internal waves is given, with 
the book concluding with a chapter on 
waves in shallow water, containing 
several pages on solitary and cnoidal 
waves. 
At the end of each chapter a number 
of problems (typically about six) are 
given, with solutions to the more 
difficult problems presented at the 
back of the book. The solutions are 
not just the answers, but a detailed 
mathematical development, including 
any assumptions, showing how the 
final answer was derived. A number of 
figures are used to illustrate certain 
aspects of the solutions. 
A brief bibliography is included at 
the back of the book, suggesting a 
number of classical text books for 
further general reading. Also books 
and research papers covering specific 
topics raised in the text are included 
so that the reader can pursue a particu- 
lar aspect of wave theory in more 
detail. 
The presentation of material in this 
book is extremely good, with diagrams 
and photographs, used in a very imagi- 
native manner to bring physical rele- 
vance to the mathematical analysis. 
The detailed mathematical deriva- 
tion of the various solutions, together 
with the problems at the end of each 
chapter makes this book particlarly 
attractive to students or scientists 
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requiring a good introduction to the 
topic of water waves. 
A. M. Davies 
Teaching and applying mathematical 
modelling 
Edited by J. S. Berry, D. N. Burghes, 
I. D. Huntley, D. J. G. Jamesand 
A. 0. Moscardini 
John Wiley and Sons, Chichester, UK, 
1984, 240 pp., f 15.00 
This book is a collection of 38 lectures 
given at an international meeting on 
teaching and applying mathematical 
modelling, held at Exeter University in 
1983 and attended by 124 delegates. 
There appears to be no particular 
grouping of articles relating to sub- 
themes and each lecture is totally in- 
dependent of the others so that in- 
evitably there is some repetition. The 
non-European input is restricted to 
two Australian and one American 
(albeit with Lancastrian origins), and 
the eight non-UK European contribu- 
tions mostly fall into a group of 10 
articles which are hardly relevant to 
the stated aim of the book. Of the UK 
contributors 14 were from polytech- 
nics and colleges of technology, eight 
from schools, departments of educa- 
tion and the Open University, and 
only five were from university mathe- 
matics departments. This distribution 
is disappointing both because it does 
not properly represent the consider- 
able international interest in mathe- 
matical modelling, especially in North 
America, nor is it representative of the 
proportion of the total number of UK 
students specializing in mathematics 
in the various educational sectors. The 
dominance of contributions from the 
polytechnic sector may indicate that 
their teaching methods are more flex- 
ible, more easily responding to the 
winds of change; the lack of contribu- 
tion from the school sector probably 
reflects the view of several of the 
authors, which certainly agrees with 
my experience, that modelling re- 
quires some mathematical maturity. 
This does not make it inappropriate 
for sixth-form work but implies that 
the mathematical methods required 
for the discussion of any model at this 
level should only be those which have 
been fully digested by the pupil for at 
least one year. 
The major theme, repeated in a 
number of articles (cf. Reggett, 
Medley, Burkhardt, Mason, Taylor, 
Burghes, Mclone) is that mathematical 
modelling is the appropriate reaction 
and response to the ‘new maths’ of the 
1960s because it is more stimulating 
for the pupils and more useful to 
society. The only difficulty standing 
in the way of a popular wave of enthu- 
siasm for modelling in mathematical 
education is that no one yet knows 
how to teach it effectively, and most 
of the authors of these articles doubt 
